Introduction: Oral cancer is one of the six most common cancers in the world, and globally more than 50% of head and neck cancers occur in Asia, remarkably in India. Overall, 200,000 cases of head and neck cancers occur each year in India, among which 80,000 are oral cancers. Epidemiological and clinical studies suggest a causative role of tobacco use in the evolution of oral potentially malignant and malignant disorders.
INTRODUCTION
Geographically, there is a disparity in the occurrence of cancers of the head and neck worldwide among different countries and among various regions within a country. 1 Oral cancer is the sixth most common malignancy and one of the major causes of death worldwide. It is a disease seen among middle-aged adults with a 5-year survival rate of <50%. 2 Globally, more than 50% of the head and neck cancers occur in Asia, remarkably in India. Overall, 200,000 cases of the head and neck cancers occur every year in India, among which more than 40% are oral cancers. In developing countries like India, most of the patients report at the time of advanced stage of disease, with which the survival rate is also reduced.
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JCDP reported in the development of carcinoma of the oral cavity. Studies pertaining to the etiological factors in the evolution of oral potentially malignant and malignant disorders suggest tobacco as one of the factors for the disease. Usage of tobacco products can be in two forms, namely, smoking form as well as the smokeless tobacco chewing form. 4 Smoking forms of tobacco include various kinds of cigarettes (manufactured, hand-rolled, filtered, unfiltered, and flavored), cigars, and pipes. 5 Smokeless forms are used in combination with other ingredients, such as betel nut, areca nut, and slaked lime. 6 Tobacco use is a primary cause of numerous oral lesions. It is a risk factor for oral cancer, oral cancer recurrence, adult periodontal diseases, and congenital defects, such as cleft lip and palate in children whose mothers smoke during pregnancy. The immune system response in persons with tobacco use is suppressed making them prone to oral infections, delays healing process, and promotes periodontal breakdown among diabetics. 7 Oral cancer may appear as innocuous and asymptomatic lesions in the beginning stages. Symptomatic changes are seen in the advanced stages of tumor and the patients report to the clinician in this stage. 8 Exfoliative cytology is a simple diagnostic technique that can be used for early detection of oral potentially malignant and malignant disorders. 9 The quantitative parameters in exfoliative cytology can be used for identifying cellular changes and act as important aids in making the cytopathologic diagnosis. Quantitative parameter used in exfoliative cytology is morphometry. Nuclear size, cell size, nuclear-cytoplasmic ratio, nuclear shape, nuclear discontinuity, optical density, and nuclear texture are the quantitative parameters used in oral exfoliative cytology to confirm the diagnosis. 10 The concept of cellular or nuclear alteration on exposure to different forms of tobacco can be best explained by reviewing the nature of cellular response to stimuli from the end products of different types of tobacco usage. 1 Early diagnosis of the lesion is the key aspect in reducing the mortality associated with oral cancer.
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The purpose of the present study is to analyze the cytomorphology of cells from buccal mucosa of smokers, tobacco chewers, and people with combined habit of smoking and tobacco chewing using computerized image analysis software to assess the quantitative changes in oral mucosal keratinocytes for the early detection of premalignant and malignant changes.
MATERIALS AND METHODS
A total of 120 individuals were included in the study. They were divided into four groups; 30 were smokers, 30 were tobacco chewers, 30 were both smokers and tobacco chewers, and 30 were control group without any habit ( Table 1 ). The individuals with tobacco usage in either of the forms and who clinically did not show any visible changes in the oral mucosa were included in the study group. Individuals with a history of smoking or tobacco chewing for at least 5 years were included in this study. Individuals who smoke at least 10 cigarettes per day and had tobacco chewing of at least 10 packets per day were included in this study. Individuals with habitual alcohol intake, systemic diseases, oral potentially malignant disorders, and malignancy were excluded from the study.
Smears were prepared from the buccal mucosa of all the individuals using a cytobrush applying gentle pressure, till pinpoint bleeding was observed. The collected cells were smeared over the microscopic slide, fixed in alcohol, and stained using Papanicolaou stain. The stained smears were cytomorphometrically analyzed for the nuclear and cellular parameters using image analysis software Image-Pro insight version 8.0 at a magnification of ×40 (Figs 1 and 2 ). The results were statistically analyzed using Statistical Package for the Social Sciences version 19.
The parameters included in the study were maximum diameter of the nucleus, minimum diameter of the nucleus, perimeter of nucleus, maximum diameter of cell, minimum diameter of cell, and perimeter of cell. The obtained results were statistically analyzed using analysis of variance (ANOVA) and Tukey's honest significant difference (HSD) for significance. 
RESULTS
The mean and standard deviation (SD) obtained for different parameters in the study groups are shown in Table 2 . The mean values of nuclear parameters were increased, whereas the cellular parameters were decreased in individuals with tobacco habits when compared with controls. The data were assessed for significance using one-way ANOVA and the obtained values were statistically significant (p = 0.000) ( Table 3) . Multiple comparison Tukey's HSD was done between the study groups and the control group and in between the study groups (Tables 4 and 5 ). The categorized p value was found to be statistically significant (p < 0.05).
DISCUSSION
Tobacco use is one of the important causes of death and a leading public health problem worldwide. 12 Tobacco use is considered as one of the risk factors for oral cancer. Despite advances in surgery, radiotherapy, and chemotherapy, the 5-year survival rate of oral cancer patients has remained unchanged at approximately 50%. This poor survival rate can be attributed mainly to the lack of early detection and treatment.
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Cellular morphology reflects the biologic behavior of the tissue of the host on one hand and genetic and molecular biology of the cells themselves on the other. The basic defect or the alteration of any cell begins at the molecular level triggering a series of reactions and, thereby, affecting the entire cell system and consequently its morphology. The general biological activity is reflected best in nucleus and functional activity is reflected in cytoplasm.
Exfoliative cytology is one such technique used to study the cells. It is a simple, noninvasive technique of obtaining cells for cytological analysis. In the present study, cytobrush was preferred over other instruments because of its ease of use and also because it provides good quality samples.
In the present study, there was increase in the maximum and minimum diameters of the nucleus in the study groups compared with control group. The carcinogens in the tobacco and also the trauma caused by the coarse nature of the contents in the chewing form of tobacco can lead to chronic inflammation and generation of reactive oxygen species (ROS), which can induce cell proliferation or apoptosis depending on the level of ROS production. During chronic exposure, these events can lead to preneoplastic lesions in the oral cavity and subsequently to malignancy. 13 Ramesh et al, 4 Hande and Chaudhary, 1 Goregen et al, 14 Acharya et al, 15 and Babuta et al 16 in their studies on tobacco have all reported similar findings in these parameters. In the present study, there was significant increase in the mean value of perimeter of nucleus in the study groups in comparison with the control group (p-value < 0.05). Cells of the oral epithelium undergo maturation as they move from the basal layer toward the surface. They increase in size as they migrate from basal to superficial layers. Increase in perimeter of nucleus in the study groups could be due to the reduced ability of the cytoplasm to mature with greatly increased activity of the nucleus leading to increase in the nuclear parameters because of the carcinogens present in tobacco. 17 The present study was the first to use perimeter as the parameter to study the cytological changes.
In the present study, there was decrease in the maximum diameter of cell, minimum diameter of cell, and perimeter of cell in the study groups when compared with the control group. The decrease in maximum diameter of cell could be due to constant exposure to carcinogens from tobacco and mechanical injury from the contents of chewing form of tobacco resulting in chronic inflammation, generation of ROS, and depletion of protective enzymes in the cell. Carcinogens reduce the ability of the cytoplasm to mature so that there is a greater immaturity to the cytoplasm of the cell with greatly increased activity of the nucleus leading to decrease in cellular parameters. 17 Hillman and Kissin 18 reported an increase in cell size in smokers compared with nonsmokers. Drouilly cytologically analyzed the cells obtained by scraping the floor of the mouth in smokers and nonsmokers and did not observe significant differences in the types of epithelial cells obtained in smears.Most of the studies in the literature studied the effects of tobacco smoking or tobacco chewing on oral mucosal cells independently, and very few focused on the combined effects of both tobacco smoking and chewing on oral mucosal cells, the present study being one among them. Among the study groups, the alterations in parameters were more in individuals with combined habit of smoking and tobacco chewing when compared with individuals with either of the habits. 19 The observation in the present study has revealed that there was increase in the nuclear parameters and a decrease in cellular parameters in the study groups when compared with the control group, thus stating that the cell morphology gets altered in individuals with tobacco habits even though the oral mucosa appears clinically normal. Increase in nuclear size and decrease in cellular size are seen in the early stages of transformation to dysplastic epithelium. 4 In the present study, type of the cigarette used for smoking and also the duration of time for which the chewing tobacco is placed in the oral cavity were not considered. Studies done previously by Reddy and Shaik 20 have shown that there is difference in the nicotine content of filtered and unfiltered types of cigarettes. The chewing form of tobacco contains less nicotine content than the smoking form, but the carcinogenic effect is more compared with the smoking form because of the duration of time for which it is kept in the oral cavity.
CONCLUSION
Studies pertaining to the etiological factors in the evolution of oral potentially malignant and malignant disorders suggest tobacco as one of the factors for the disease. The dysplastic epithelium shows variation in nuclear and cellular dimensions in comparison with normal epithelium. Early recognition of cellular changes and intervention are necessary in individuals with tobacco habits even in the absence of visible changes in the oral mucosa. The study emphasizes that exfoliative cytology and cytomorphometry aid as valuable tools to assess the influence of tobacco on oral mucosa. Further studies with larger sample size and considerations, such as type of cigarette (filtered or nonfiltered), nature of the chewing form (coarse or fine) of tobacco, and duration for which the product is placed in the mouth should be considered to evaluate the cytological effects of tobacco on oral mucosa.
